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(54) TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide toner 
that is excellent in fixability and offset 
resistance and that hardly sticks to a fixing 
member, etc., even in long term endurance 
running. 

SOLUTION: In an endothermic peak during a g 
temperature rise of a DSC curve measured by a | 
differential scanning calorimeter, the toner | 
containing at least a binding resin and wax has a ■ 
first endothermic peak P1 in a temperature 
range of 60 to 90° C, a second endothermic^ 
peak P2 in a temperature range of 90 to 120° 
C, and a third endothermic peak P3 in a 
temperature range of 1 20 to 1 50° C. 
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SsJP) 

50 • SEii : 1 • 0ml /m i n 
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•W#:ft£0. 1 5Rft%roteft«:0. 4mlSA 
y * y y«*K*H- «t 9 t fc$H-ft&IEi& 

®£-f5o 7^^©^1IJ, Ma rk-Ho 

uw i nk«S**&»6*#a**t*«»*^lMl t +6- 

[0 04 8] ^m\^m^btii>uy^Mat}k<o^b 
tei><o&bio 0Rtf&$H-ft#y^y^ fta^ft 

tfy^ntfyy, jK!)tU7-fy*I^, *ytW7 
-<yi7y:?*, 7>< i/->^-hP7 0 v'3.7->^^ro$n^ 

mmmt*m mc# y ^ y y ? y * * 

* ; ^5 9, 77 y tS5 5<0*n£SMfe5&Py* 

^!7y^ ; ^y* y8fcx*r/H7 y ? 

7 y * * © jo # BMMfc*- * r >ufc £ -f 5 7 y * * 

XJi£&£Jft$MfcLfck©Wf "bftSo Hie, ^/v$ 
^ygt ^fryyS, *y*yit rti^ttJEfc**® 

ftftfUMfflft; :77y-yVBI, x^tT^SI, >< 

/KE>#Q#gfrFP7Vl<-=> — /V- ; y/Wt* JV(D$V%% 
%J,Va-,V ; y / -/HIT'S K, *W y$7 5 K, 
7?yyt7; KC5*0#ffil»K7 5 K 

rryyiftTS k, ifv^^/y ytfcr? k, =■ 
^yyt*^7 7y ^7 5 K, ^fuyt'^^r 
ry y^r? Kofti*ls»J»ifiili^7 5 K ; ^yy 

75 K, N, N' -^W/V7^V»7n', N, 

N > -y^-w/nr^yy^r? K©*n#*»ftl»JlfiBt 
vm ; m-^yyy^^^rry y$7 5 k, n, 

tf^T" $ k ; %tt y ysfc^/vy !7A, 7?yy®#/y 
to) \mm^k7kvv9^w^^r9^ 

/VM$ lf=/H^/7-*ffi^t^7 7 Hk$tfc 

[7y^^ ; -i-^y^y yy-ty Kro*n#flgKS?t# 
JDt"'5c:tlcJ;oT#e)^-5t Kn^y^g&w-f sy 

[0 0 4 9] L<ffll^it-5 7s/^^ k LTtt, * 

y 7 y * ajE T t* 7 i> frM£ t fc # y * y 7 w y ; 
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fi* y y 7 yfi^i-# btiz&ft+mm*. 

&%>&m$lL1t# y ti/7 ^ y ; ftET-cf— ^5 -ftfe 

yy^ y ; ScltiR. sa^XfiftfcfiJfflL-CS^LfcsK 
ytl/7-fy;^77^y!7y^^ 1 ■7^' 3 7!)^^ 

yy!7y^*, 7^ yy-v- hoT"^? vt* ; y> 
h-A4fc. t KB3-fl4fe, 7-yifc*fcJ:9£rt3Ji 
S-S-riSSHk** P y * * ; 1 ^ ^ 

; c*i&©!7y^^*:fW*i: tf^f-y 

y, ^wysk**7vK r^yy-h, y^^y y- 

|^vH , yi©Jlt^ ; t7-7-t^77 H 

j/^^, d?yaif-yy!7y^^-C*>5. 
[00 50] rtlf)©!7y^^&, 7°y^^ff 

ft, ffiffl^, S^f B ft, KfflK*tfe, ®8lilf^^tttii& 

[0 0 5 1] #l:»4t<fflv>b*i5!7y^^li, DS 
c fti^o eo-90 icaffi&MfcaJft t Sr^^ 7 

^^Ai:ltl^77^7>^^, 7>f - h 

ayy^^y^^, ;Ky;4-y7>f y!7y^*, *rcllT 

m<Dtmm^i-69 V* » DSC«©90 

~1 2 otrofilfflitlit "7 ?:#o!7 y ^ B t 
LTI±7^ r>t- hB7^a?y^^, 
^it5=fi'^#t^*7y^^. y^airyfitffi 
diS^y 7° ci fyy 7 y y ^niryM!«(-i5 
ji^yy • 7ni?i'^l^*7j'^*ftli!K!lif 
l/y?y^^-Cfe9, DSCfti«120~160t© 
tBJEfflWC!»J»K , -^Sr»o!7s'^^Ci LT(i7^ y 
h o 7ya 7 y ^ ^Sfcli^ ytW^y^y^ 

^y 7y*^tt, sKysif-uy^y^^. i^yy • a 

ty7^*1^7^^^fc0, !7y^^Cit 

u^y*^^y7y?^tt. ^ym^yyi7 
y^^, #y 7°d fyy^y^^., xf uy-ynfu 
y*fi^!7y^^^-efc5o 

[0 0 5 2] *5SWI-te^-CB:. D S C§7C%^t° — ^ 
fifi©H*5 17 y ^ <t 0 h 7— 

!7 7 ^a, b. c*iWiiJf-ei*»»J8i:a^;»»* 

7 5/7 t M^M^* t *r*»KTO** 
50 Lfcll. tt»^M^fl«*l:«^+6*** l #*L 
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©te^flf*© => y h a - yw±ff 4 U**> © 4 ft 6. 
[0 0 5 3] JEIC, #*9!©h-J— tt, THFT-T*^ 

3, 0 0 0-5 0, 0 0 0©ffltf. #4L<l*#?-fi 

3, ooo~30, ooooS^i:'M<H-of- 

*&WU 0 0 0-1 0, 0 0 0, 0 0 

0, »*U<f±5H-Sl 0 0, 0 0 0-5, 0 0 0, 0 
00, Ii:»4Ul4ioo, 0 0 0-1, 0 0 0, 0 
o o fc t>-o a 

h^tf*#tt#'<7^*&<*fcft*fc#^ »^ 

[00 54] MSH-Ufcfcotf-^^H*** 50 ' 00 

ft t ©tt fc ft b-f . **9J 7 y * * *^<o^«i* 
J WMR«ii©fiM»* s ^+» fc ft 9. Bfc«*©ffiT*© 

ooo, ooo^Mii^ll BKmai-7-fc ? htt 
lik&Kft-^©^ *«tt««»flsu, b7- Hi 
i»*lc*srt6«WM!fe*s<STL"C4atto«T*ra< - fc 

[0 0 5 5] te^ft/&#©t°-*#?*5 5 3, 

o o o*ii©*S'Ktt» ? y^^iadi-^s^iftft*** 

ltftt>©fcftSfcfc, Ht^Ftttffl 

mttz%£tfh*o 

t£tfs+#ft 1 b©^»ft<ft l 9, 1* 

[0 0 5 6] ^©<fc5ft> ^^-©20(0^1^1: 
'M<H-ofot-^^fct, ht-ODSCi 
fRKf-**6 0~9 0t, 9 0~120t, 120-1 

6 o wm&wtfczweft i oTo:ti-s - fc -c', ffi 

[0 0 5 7] *!8W©hT— |I±1E©J: 5 
H F TiJ*jfc£0> G P C ± U $ ft 5 fc*S 

^43, ooo~50, oooo«W:'>6< 
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0, 000-10, 000, 0 0 0©$I®fc'>ft< t h 

[00 5 8] #*9Jfc:fc^-c. h-f-XttH*«H»o. 
THF (fh7Mh'D77y) £$$fc LfcGPCfc 

[0 0 5 9] 4 0 < C©fc-h^W^-?;<7 7A££S 
ItS*, C©i&&fcfcttS#7-kfc, gliUTHF 
&fc£lml ©«Bfi"T?ttU *W©THF**Srttl 0 
io o^i i$LALxmi£1r% 0 WM>£ : f-WM'&K-*>fc'*X 
tt, tweW-faa^fta**. &«©¥#»*!; *f- 
u y«*WRfc J: 9 ffe* $ ftfcK*l*©*«MII 

ittKo^T-sa* l o'-i o'g&wfc©*^, ">ft 

m%xh%. mmatRi mum) mmm^ 

20 s hode xGPCKF-8 0 1, 8 0 2, 8 0 3, 8 
0 4, 8 0 5, 8 0 6, 8 0 7, 8 0 0P©fi*^J?t 
^ mV-l±Si©T SKge 1G1000H (Hxl ) , 
G 2 0 0 0 H (Hxl ) , G3000H (Hxl ) , G40 
00H (Hxl) , G5000H (Hxl) , G6000H 
(Hxl) , G7000H (Hxl) , TSKguardc 
o 1 umn©»*^i3***»f5ii:* s -e#5. 

[0 0 6 0] fWttttT©J:5lcLX^IIi-S. 

[0 0 6 1] fW£THFl'Aft> SI^MSWtUfcft. 
+#3Sfc 5 LTHF fc X < ft-tf < * 

30 541?) , Hfcl 2«FMEt±»lli-5. C©fc#THF 
>P~©«3ft©*MW*Wi& s 2 4 RfPfl«± fc ft 5 ct 5 fci" 

45-0. 5mhi, Witf-^fa Jl7*>f**H-2 5 

©£, GPC©S'J^K^<t-r5 0 OTg^ 
i50. 5~5mg/ml t/i5J:?l;iit5o 

[006 2] *wn^m^bi%%&%mmtLx&, m 

40 MR. ^MMvw^M, 7^y/KMB. ^ 
yx^r/HlfJiR, *y7 5K«H», 7 7 

y^i, mv-t'-fi- 

/i/5fi«HlR*s»«tt^£#tt-C»4 U^. 
[0 0 6 3] ir=/P3R»J»tu-c, o 

50 y. p-^n^fwy, 3, 4 --y? 
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p-^f-zV^^uy^ 2, p- 
n-T^A-^l-y, p-tert-^f^, 

p_ n .^yjV^yy, p-n-^yfvU^l-' 

y. p-n-/ i^fwy. p-n-fWf' 

ifuy ( /Dfi/y t yfi'V, ^y^^^y<o$D# 
ifuy« : t/tu7^g ; yy-y^y^ot^ 
&fttfy^yg;i£<fct':x,K Ht^yf^, Utef 

/K 7p t°;d-y$t*~/K ^yy^^t'^/KD^at i 
^^r^g ; > y y y /HM * * * y /Hfc^^ 

/u, ^ y y y A'ty.-fv f/K * 9 y y ^81 n -^f-zK 
y-yy y^®Kyy?vK y-yy y ^n-^y^K 

y ^ ^ y A-g* Kf->/K ^ * * y 2 -aif-A^^S" 
;K ^^!)/vS^r7!l/K y yy V /Hfc7x=/K 

y y y y /v$-yy f-/vr s y y y y y /msfcc 
^,ur $ y af-/v©in # « - y f - y ymmm* y # 
ym^^T/m ; ry y ^fifcy 7y y /nfc«^ 

/K 7?'J;Hn-^/K T^U^y/^K 7 

yy/v^ntVK 7*y/vin-^f^, 7yyA- : 
if Ktvvk ry y /m2 -*f-A^*s//v, ry y a* 
H^^ry/v, 7^ , j/i'f2-^n/^f/K ryy^ 
»7ai-/i'OD*o#r^ y^$^*r/Hg ; t'^y^ 

ai-r/i', bf =/vx.^vw:n.— r/K t^y^f/vx 
-tvmd$q# if=/vx-f/H ; tr=/M ^/vy- by, 
tr=./u^^i//vzr hv, y^wfyyn^— iv>r vy<n 
£d# tr=/vy- h^SI ; N- tf^/wtrn-zv, N-t'-yu 

y Ky©*ntN-tr=/Hk^» ; y y® ; 

7y y o=. h- ]) /V, y y y y o =• h y /V, 7^U/V7? 

k©* t r y y /n* t l< (iy y y y /vBHS^ft ; <* . 

yy/un, yyy y^sft, a-xw^u/H, ^ 
hy», y-rtK, *=/uifflfc. jvtvvym. ry 
yy ^gf^wry y^st/ j ewa-^v>ii^-r/v^ 

^ft&# ; 7 /Ht -v W y$?> y h 7 3 y^ T/v 
y-^n/Nygf, ^ayl!, y*3^». '^^f/w 
Wyft, $?y.^/i/7v/wifct)E©^teft$>#/u>tfylfc& 

ftp,© Ifn/VJR-*/ ^- **HMit> t < » 2 o£Un?fl3^ 

[0 0 6 4] cttbro^-cb^f yy£*S£ft, *^ 
vy-7t y/v£*4£ftt&5J:?ft*y^-©*&#- 
u\ 

[0 0 6 5] iMHiSCTKTI-fifllvi"5J:5* 
[0 0 6 6] $$mw-Mk&tok LXMZ-ti* W 
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fi/^iia-zu^ywh, i. 3-7*^u-yy 

y 3-/1/^7 y y U-h, 1, 4-7*y>'v ! ^— ^^7 
y y y— k i, 5 ~<y# y-y*— frv'TV y y— 

k 1, 6 - ^^rt y i/t-^7 ill/- h > ^ 

y^ywyy 3-/vv/7? y y- h&u ? a.t©<fc£- ! &©7 
y y y- h£y yy y i/- v<n^7Ltzh<r>iim\fhfi ; 
x-r^^^^tf7^^^-c^iinfcv : 7y y 
HfrfrfcSU: 04*.tf» J^xf u^!)3-^ 

x^yiz-h, h y xfi/x^y =»— /uv?7y y u— 
^ r h7xf i/y^y 3— A-v/yy y ^y^ 1 
f-vyyy =i-/v#4 o o> > 7y y u-h. ^y^^i^ 

yyy a-/U# 6 0 0 *JT9 y h> v'7'ofuyy 

y 3-;w^7y y hSo ! JUJiw^'a-^o7y y 
h^p<yy y v-hroft*fcfe©a s *ife>ft 
s^-r^-g-^-a tf il-eiStfKfc^7^ y v- Mb 

LX«*.tf, ^^^-yxf-yy (2) -2, 
2-tT^ (4-t Kb*J/7i=/H 7°n/°>v?7^y 
u-h, ^y^-^-^^^y (4) -2, 2-tTT. (4 
-t yu^^yy 7z"<yi/T? y y— hRtfU 
i jKD{k^©7^ y v-h«r^^^ y u-hoftifct 

w^^tf •, ^y 3i7.r>'vSv ; 7y y ^- h^st tx 

f&p°p£MANDA 3»**»ffe*t5. 

[0067] #tiB»»«ffli:UTtt, -iyy^y*y 
h-/wh y 7y y y— h> hy^f-o-^yyhyy 
yyv-h, h y y^ 0-^7° HJ7y y 

r Yy* /vy ^ h77y y 1^— h < *y 
=f^^r/v7y y u- H3tt/Ei±©ft-&*©7^ y y- 
h^yyy y u-hroRxfct© ; hy7y^>7?v- 

3 [006 8] iifcfeoSMttW;, *at>Kttfi^LT 
0. 01~10«*gB (£iblC#£L<fi0. 03-5 
[006 9] ZtlhO&m&^S^-OO^ b-i—m 

fc^y y i^- Mfc^aww &*ts. 
[oo7o]*«li:m, »f=>u**y-9— 
o #yi*7VK ^yyy^y, 

^^Bg. *y t*-/V7f 7-/K ni/y, itto^ 

y, T^ymm, 7x;-;HI, jni»KXttJII*K 

[0 0 7 1] 2«£tJh©«ffllS:S^b-C. SiWa 
Xft^m^s £*)ftZL^MMkLX\-Z%+m<D&* 

[0072] &mm<D#7zu®fc&&ft*^<te4 

5~80t:, ±<0ftl£L<\-i5 5-7 OX^Xh'O , W 
iO (Mn) tt2, 5 0 0-5 0, 0 0 0, 
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fctfH-ia (Mw) lilO, 0 0 0~1, OOO, 000 

[0073] ?=.*%n£#xi*&m£ftfrt>tez>&% 

®m*&&-ti>-%&t LX\Z, iS&ttS£&, &&&& 

[oo74] i&Ras-ft-m. ^ta-cm^$*-c^±s 

[0 0 7 5] »l:i5 7-^'Wl 

[0 0 7 6] *«*£"<»ffl^fi*mfc tTIi, 

%L S£i-5#y^-tc.fco-cj*fcs#, a#7o~2 

3 O^-Cff 5W*^V\ «P«fi^lc43V^TH«f«l 0 0 
KMMlzttLXt/T—a 0~4 0 0Ri:WT?tf 5©* s 

5. 

[0 0 7 7] K^**^^^****^*^ L 

[0078] c©5*>, *Ufcfi£8ctt*fc»i:A^** 

fc^sffi k*#tm 

[0 0 7 9] L*»U «taUfcftfttfS0fc»!>4ji«£tt 

[0 0 8 01 j»«*^*JV>-Ctt. *ll*ioofi 
8Bt»L-C. 1 0 OSCftgB^T (*f*U<f±l 

0~9 0KftS5) -Cff5©#&v\, «ffl"5HB*^«aii: 
LTIi, tr^/V-T/V-^— /K ^y C=/VT/W3— a* 
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lttli*5RJi#10 0*«»l-»L,"C. 0. 05-lfI 
tX><r>##Mii t R^htl&, 0-9 5TC#B 

tt , 7K fc 5 v ^ fiit^© <b o-e fcjfctfffl v * 5 ^ h # 

[0 0 8 1] fi£-H!*6*Jfc Ltli, t -7?JW<-** 
2 -m^/W^if/"^— K i'?^- txy— 

io k t -yfvWN-^y^y- k ^y^-ow^- 

h\ v=- t-^vw^-^lM K, t - 
^f-A^ S/u/*— tf^MM 1 K, ^ ^w^-^iM 
K, 2, 2' -7yt^^yyfn-hy;K 2, 2' 

(2-^f/V/fo=H)^) » 2, 2' - 
7y"« (2, 4-^f^fo= h UA") v 2, 
2' -7*/f* (4-y- h^y-2, 4-vM^A"<y 
a=:MJ/V) , 1, (t-^/WN°-3i-^-» 

-3, 3, s-FD^f^o^ty, l, i-f 

20 * ( t -^fvW*-**^) ->^P^t^« 1,4- 
t** ( t -y^/W<—^i/^/^=-^) i/9v^*c 
■fly, 2, 2-f* (t-^f/WN-t^rv') 

n-7'" i ^/V'-4, 4-tf* ( t --/f;W<— Jr* 
is) A'Jl/-h, 2, 2-t*^ ( t -^7W*— ^-^f- 

y) y^y, i, 3-tr* ( t -y^vw*— — c 
y^otvu) ^y-tfy, 2, 5-v ; y^/v-2, 5-y' 

-2, 5--y (<oyjjw<—**is) ^ ^f-f-y, -y- 
t-w-«wy7^-K 2, 2-t*^ 
30 (4, 4-v 5 - t -7*7-;w<— 3r*i/i'i> a^-y/v/) 
7°n/>y, *J- t -7<?/W<— it* i/a-^f^t^v/ 

-h, -y- t-y^w-?-^-dfy7i?9- -y^y 

( t -^^/W<— 

h) , 1 -7f-A"<— ^yy^Tv 5 ^- 
hy^- (t-y^/w<-^-^y) hyr-yy, tr= 

40 ffl*ii^/v-i o oKi$5K*tu o. ossrsasiy. 
± wiKiio. i~i5M*a) ©fi^-efflvMb^ 

So 

[0082] &mmkLx\z, ttTic*r*y*^^ 

[0 0 8 3] #y*^^/Hr»tt. i^45~55 
m o 1 %^7/V='-/W^"C$> 55~45mol% 

[0 0 8 4] 2«©7^3-^tLtli, 
^!)3-/K 7"Dfuy^!)3-/K i, 3-^^y-y 

50 jj— i, 4-y^y-y^--/K 2, 3-y^yy^- 



(11) «H2 0 0 2- 20 7 3 1 3 

19 20 

-/Kv?x^i,^!;3-/k hy^u^y=>- * (a) ^m^tn>^^y^/-^Rxfi<omm» ; 

, K \ 5 — ;y*>-y;i— /K 1, 6 •dr-tf-yv 1 *' [0 0 8 5] 

-/K ^^y^A-^y a-zu, 2-*^/v-i, 3- HfcU 




y 1 J^±WSiC-Cfe 9 , Hn + y <D Wfi [0 0 8 6] 

tt2~i o -?*>*.) sfc, (b) arc^Sifta^a— » Hfc2] 

(B) 



HOR'- 

(5£<K R" l± CH2CH 2 - 

CH 3 



CH 2 C- 



[0 0 8 7] 2ffi<Dmf&ftk LTfi, M^L«7^/V^ 

ifyy^A^ygfS^^wfekti, ISIiT/i'*^* 
; n^y^, rv'i^^S, t^->yft, T-tfy-O' 
^^T/^/vy^tfy^Xfi^Si*^ ®$ 
T/V^/Kh^tvU ; n-Kft^^/N^I, n-Kf 

v-r^m, ^h73VE ^y=>ygW)$D 

[0 0 8 8] &ISj*#£ LXhM< 3i«lffl7;V3- 

[0 0 8 9] 3{ffiW-h<D##j7/V3-/V/&#£ LTtt, 
tfiJxIiy/Vfc't— 1, 2, 3, 

-/v, l, 4-yA-t*yy, ^y^y^y h— /k y 
hy^y^y^y h-/y 

1, 2, 4-7**y 1, 2, 

hy^— /k ^y-to-zw, 2-y^ypt°y h y * 

2-/f-/V-l, 2, 4-^>'l-!it-/K h 
y y^n-zU:xy Hj^fn-/U7'a^y > 1, 
3, 5 - h y t Ks*v-<:/-fc?y^#if etv5o 
[0 0 9 0] 3ffia-hW^ffi*/^>Sf^i: LTJS, 
ttitfM;*!* s> t'n^yH, 1, 2, 4- 

^y-ify h yyj^'y^ 1, 2, 5— ^y-tfyhyTJ 



zv#y®?, 2, 5, HJ #^tfy®L 

1, 2, 4-t7^i^yH)*/v#vi 1 i, 2, 4- 
yyy Ky#/v#y$, 1, 2, 5-^-fy h y tj/v 
#y&, 1, 3 -y^vtf^wv- 2-^^-2-^ 
^yy#zv#*yyn/-s°y, f F7 (^f-uya/ni?* 
30 y/v) 1, 2, 7, 8-t^^yf F?*/^ 

XzW^zK^TA' ; ft© (C) i£ 
[0 0 9 1] 



HOOCCH X CHCOOH 

hooc!h 2 CH 2 COOH 

it5~3 owr/v^-wySxttT/V'T-^yyS) 

[0 0 9 2] $f\Zfr%L^XV^Tfrmii<D7>V^- 

f^mt LTHmiiE (A) ^i?*$n5^7^y-/w 
^yyyzvg?xl«w|i7M^ =i^y$L n-Kf 
50 m, fM^^-f y®<n1iaZi?**tfyMm ; h !M y 
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[0093] i*i&o«i*»atJ t T>i'3-A'i«»!a»e>i» 

?>ixfcj«y x^f/i/«HISr|g*«HIB4: LT&ffl Lfc^a 
httK«va , »5jS»&-e*>S. 

[ 0 0 9 4 ] # y x^/HIHfiWlHKttft* t < 14 9 0 
mgKOH/gKT, ±9»JL<tt50mgKOH/ 
gSiTXh*), OHW$L<li5 0mgKOH/g 
BUT, J:0Jif*L<li3 0mgKOH/gTJ)6: hi* 
&v\ c*U4, ^<B<Z)*«saBBc^J«*.5 i: h-J— ©$ 10 

[oo9 5] #yx*7vMsrago#7*£m£i*#* 

L<i45 0~75t;, Jc^fr* t<«5 5-6 sX^x-h 

9, Hl-ffc^^* (Mn) tt#SL<ttl, 500 
-50, 0 0 0, L<I42, 0 0 0-2 0, 0 

0 0T?fc9, MWi (Mw) I4#3:L<I4 6, 
000-100, 000, iO^SlXtel 0, 000 
-9 0, 0 0 0-Cfc5;ii^V\ 
[0 0 9 6] *%WO hi— 14, *<D®tttt£J!lc££ 

{4, h-f— rt»^aSS!iPi-6*fei:^«ri-5*ftis*)0x 
0 Off*^ 1 ? 0. l~10Ki;g|5, ffiL 
<f40. 5~5Kl:IBJttffl-r5©* s *f4U^ 
[0 0 9 7] #«$iJ^Jt LTI4, filT©t©*s*tf ib 

[0098] hi— *mnmz.irz$mnm\m\h 

5r«Ki?*/u#yK3ROA«»#^*lf 6 30 
n5o 4«llflc®*/7yflS^lfci:LTtt, ft4tBH4 1 
-2 0 1 5 3^1, |^4 2-2 7 5 9 6fm 34 
4-6 3 9 7#45«, 3 4 5 - 2 6 4 7 8 #-&$Sftif 

fc$HM4. »««fefti?oiB*»6, TIE-j»S; (d) -eg 
[00 9 9] 

lit 4] 40 

(D) 
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(St*, MttR&f'fc&RfcSiU C r . Co, N i , 
Mn, Fe, T i X(4A 1 Vfo&o AritTV-^MX 

s, 7-y KS*j«tt/^*»i~i 8 

©TATA'S. 7/V3*'^-Cfc5. X, X' , Y, 
Y' I4-0-, —CO—, — NH— , — NR— (Rlift 
ltl~4©7/^/i'S) -CfcSo AH:**^*!', 

7- h y ^-r^, ^u^A-fty, jy^^A^t 
^Xttl8!WiBl7v ; e = !>A^*ySr*1- 0 ) 
[0 10 0] flbfctt, %%mt KB*i/*/u#y|fc, * 

$J, XI4^co^^r^, XJ4, ^7x/-;v©7x 

[0101] K7— *jEW«tttCi-*jEffi«ttHi!l«»Ji: 

Yv*i/-4-i-7 Yxfry*y&t&, rh7^f/V7 
(I^-^r^Ji:LTI4, *)h9vy**ry 

H, 9 A/* y ^fym, ^^y^T^^ry 
tt, *y->S&, 7->yy®f, «*m 7xy->7y 

e;7*f wxm-f k, v^^a-^x^im k, 

£-fc>-TCffl^5C 5. cn^w^-ct, hy^ 

^Htt7y*=!7*£i& J #Sb<fl3v*e>ii5 e 
[0102] #388 «> h-f-fc«|bttl«l±3W«r«llP LT 

hh 0 w*.ti. ^^"fbe-yxy^*, #yfh77 
a^y*, (tsan«fe->y y*. am* 
f^y*y7yym v/y n-yt^iaoSM 

[0103] ft*L^mmtfa±MkLX\-t. *r4M^ 
•J, ^SWyDWIiti-AhVlJA^^ 

S*S'>*<, SfcNa 2 Q, SO.'' «5f©»5t«ta©'>* 
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[0 10 4] *©&@li, bT, 0. 

oo l~2 ^mOttHrt-cabSCir^ff* t<, #fc&* 
AEROS I L (0*7xB^tt) 



Ca-O-SiL (CABOTCo. tt) 



WackerHDKN20 (WACKER- 
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*SL<|i, 0. 002~0. 2 *im«)|SHrt©'>y 
[0 10 5] ^*/Noyyfls^fco3jHMBIIft;tJ:!j 
aftisas -cmjR $ fix v * 5 1 ©# h 5 0 

[0 10 6] 



1 3 0 

2 0 0 

3 0 0 
3 8 0 

T T 6 0 0 
MOX 17 0 
MOX8 0 
COK84 
M- 5 
MS-7 
MS- 7 5 
HS-5 
EH-5 

-CHEM I EGMBHtt) 
VI 5 



D-CF i n e S i 1 i c a (^^-^^Co 
Ftansol (F r a n s i 1 ft) 

[0107] u'rjm^vvxk&yw&mm 
v >t, * * j -mmtmz. «t o rays $ tvfc^ks 

[0 10 8] L-Ctt, s^y*«»»iR« 

Hl^ny yft^»©*»ft «fl2lC <fc V $ ft fc ft 

fesi/Miv-^^s/yy ^^j-c*aai-5t^i-'>y 

^lf«bft-5o 

[0 10 9] W^fktea^ftfflSixS^y^y^y V 

trtob\sX\is #J;ttf> ^mmt-a^s/^ifj', ny 

h^rv"/7y, v^A-v^pp fvl' h y * 
— iVsV p vyyy y s<V's)Vi/ t=f-/V9 p u~yyy y 

hU^PD->7y, j3 — ^ P DX^/l/ |> J) ^ P D ~/7 

y s ^np^^yf/^PP^y, hy^ktfy 50 



N2 0E 
T3 0 
T4 0 

tt) 

■> y /v^ /v-fi-?ty, v y * ^a-> y /m ^* 7* 
h y^-/^y->y/ur^ y u— k x—A'&tT-w* 

h 7 >\ •^f-;Hh^fv'v'7V 1 i/tf-tViyt 
b%-yi/yy, *yy x.=-;v- ! J^. h*~y'yyy* ^f-lM 
^)Wyv*y-y, 1, 3-i?l?=A^h5^f^/ 
P^f-V, 1, 3-^71 =/Vf h 7 ^ f /Vv > >' o * t 
yXt/l^S 1 ? 2-1 2{@©->p*-fr>-3M££WL* 

[0 1 1 0] Gmirjmik&yak ttit, ->y=«-y^- 

tt, 2 5t;tCiolt5^^3 0-1 0 0 OmmVs * 

©^©asfflv^ft, ^jxLff^^/uv'y 3-y*>r /v. 

^tti/y a — W-'fA-, ^pp?!^!)^-^ 

ft ibli 1 IftfcVMi 2 S6JlJ:©a6^»-Cfflv^ii5 0 
[0 111] ^yn-^^lC^feHTtl, 

^xmmusLxb&^u *<-*tt£Z>*y})i3W&)fc 

\z-yy =i-y*4 ,\,&<%&-fZjj&&ft^Xi>&\t\ 

[0112] mm&fa±.mtt, BETtex-mzttcmm 



25 

<&mz£Z>it%m®&3 0m/g&,±, #4L<tt5 
0m'/g«J:©tOi^^M«:4x:6 o hi— 1 
0 0 LTflE«ri4l6l-h»l 0 . 0 1-8 fg ftffl. 

#4b<tt0. l~4Ktt»ttffl1-5©* s &V\ 

[0113] #m<n h-* — icr*, j&jffcfctTs/y* 
[oii4] «an s T?u> , *rry 

x.m—$v-?yyt, mm.®, mtrisf-*^ m 
ions] vi— i:m&$K6ffimmt.*±iz&m® 

»SBI^LT0. 1~5K*«, #4L<tt0. 1-3 
KftfcttJB ft v\, 

[o 1 1 6] *%w<d hi— tt, ^^yrireffflurr 
<Dm, -ylrfry 3^;vK vy^/y, ^da, #±£ 

S 2 0-3 0 0 /zm<7)&^;5M£Jfl$jl/5 0 
[0 117] %tlb<D**yT®.*<DmM\^ 

[0 118] *wn?> hi— ttJEfc«tt*m**ff3 

h©tt#IMfc«, Xim©&J^l5**:£tflWkft ; F 
e, Co, N i ©J:9J5c4fcJS, i&^tt, CttPj^^St 
A 1 , Co, Cu, Pb, Mg, Ni, Sn, Zn, S 
b , Be, Bi, Cd, C a , M n , S e , Ti, W, 

[0119] mm-tt, mmmt l-c«, m=mit 

ft (Fe.O.) , =.-mJk (v-Fe^O , mt& 
3Efft (ZnFetO.) , tHb«>f y (Ya F e s 

0„) . *fkiHlK5*A (CdFeiOj , 
Ky-[7A (Gd 1 Fe s O, ! ) , MfbAM (CuFe, 
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O,) , &<m® (PbFe.. Oi. ) , mc&=-y*rfl> 
(N i Feid) , WOk-*?* (NdFcO,) , 
mit&'<V "7 ^ (B a Fe.t On ) , Wd&^V^W 
A (MgFeiOi) . mk&7yf> (LaFe 
O s ) , WW (Fe) , 3/<*ht& (Co) , syfr/W 
19 (Ni) StffclffeitS. ±»Lfc«tt*r^*¥3!ll-C 

[0 12 0] CH"b&tt#**<Ofl£tfc£ LTtt, Affift, 

[0 12 1] ifc, cftbco&&tt{mWGtfI#o. 
05~2mnt, 7 9 5. 8 k A/mfWJP-?©6^v4#tt 
aStfflMjl. 6-12. OkA/m, fif&flMfc5 0~2 
OOAmVkg (jf*L<li5 0-1 0 OAmVk 
g) , ?g®BMfc2~2 0Am , /k g I, 

[0 12 2] 0 0MHBfc#UC, 

0- 2 0 0^1:^, »*L<li2 0~l 5 0«MM£fl§ 

1- zoimn U\ i o®*gu*?S-e« H-^-ofiS^tt 
a"F+»t?5MWWfi»»i:«>a««Ji A 7 H 

2 o ojrM«:a*.-*»^fcH«tfc*j©»«!j«+^(ctt 

So 

[0123] frmwohi— 
^jt t-ctt. ffi*©a^ft«*xtt!fe»**»f ens. 

#*>S. C*ifettll6»«HBl 0 0**»lr#U0. l~ 
2 0 KirgB, #4 L < tt 1 - 1 o Jtftflsoftfflnftd* ^ 

mmmm ook»w^lo. 1-2011^ 
u<tto. 3~i oK*aj©asanft*sftv\ 

[0 1 2 4] ^HP^COh^- tt, ht-IIW^V 
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[0 12 5] W*.t£S&tikk LTI4, ^/S/***** 
- ( = #ttOjtt») (;fr!7*tt 

Si) ; ysfa-y (*JHW«ME5rtt») it-**-^* 

ttSO ; u-r^y^^rf"- (^yjfi-tfcS) ##»ffc» 
ft, aUHifcLTtt, KRC=-^- (»*«lgftt 
Hi) ; • n • (Buss ttai) ; TEMS 

tftiuss (m^&tfcttili) ;tex::*m»WI (a* 

tt») ; ( = #ttUJtt») ;MS»E- 

_^_ > -y_ ;U _^_ mmmmftM) -.'<>'<}> 

£LTf4, AjfyMiy^*, 

h, -fy^nF (*y*7?^Dy|±S!i) ; IDS15 
;K PJMi?xyhftWI (fl*=a-^f-S'^X«tt 
£) ; ^;s; iy M/v (JR*ttI3ftt«) ; f/w 

s,** (Hfiy^ry^ttll) ;SKS**yh- 

ii5o #M£LTI4, sryyis-JV, 7^n^7 
y>7r-fT-, ^T0^7S'i'7r'f7- (i? 

Uyy-;*. (ATP) , TSPtAV-^ (*y#!7$* 
d y&M) ; s/W?—:?* y h ( BttX3ta») ; x^f 

YMv^oiyh (SJHiffi*tt») #*tf&*tS. * 

tL-Ctt, yvv^y^y* (I^iittl) ; 

Hi) ; $*p*7*- («»S3M±») ;H»«WI^ 
[0126] 

[0 12 7] <H^J1 >ESopy7^=irtl- d r'>^^ 
3 0 0SB&ttAU a#L***b**rt«r+»fc«*"e 

6 8. 8 AS, T^yA-Hn-yf-ZH 8». ^K^S 
t^f;U9. 2$, fi^-tert-^f/WW 
**-fKl. 8»©»^**41*IH|ja»»t-C|ITtfc*, 
2l$ra<S#L-CS£*£TU JKSfflL-Cfi^LlS: 
ftfc. crofi^-flcL i©GPCj||S*tTofci:c?», t° 
i 300 o-efcofc 0 

[0 12 8] EoP7 7*=J|*||cjft^7kl 8 035 
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01 0$, &tf2, 2-f 

^ (4, 4 - v ! - t e r t - /f /W^-t i rv'->^ 

ffctLfco 77^3rt*+»l-S*"PiB*bfcft» 9 0 

ts-oiM&b-cfi^fciM&Lfc. 2 4BtPflpm&ic&# 

Ltl^STL, fi£#Hl*ftfc. *©«S£fcH 
lSrMWUU GPCHfttrtTofciii, 
) t°-y^i;8 1^-Cfcofc 0 

[0 12 9] !7y^^^i:L-CI4, S 11^1-^7 7 

£ (2 5t) 6. 5 mm, G PClCi D Wific.&fa>TzM.W- 
mSt+ik W'Jxfyy^) 3 9 0) 3. oSUfc, # 

t, fH-AS (2 5t) 2. 0mm, G P ClC«t 9 S'J^S 
ilfcStW^H'* (XV^f-^S&W) 8 2 0) 2. 0 

1 4 3t:. $fAS (2 5t) 0. 5mm, GPCH 

10) 3. o»***«Lfc. 

[0 130] Cil&©7y#^ (7SS) fc, Stele* 
^fcl^Hl (3 0§B) Sr*'>uy»tt I t , Tf J HltSW 

t, Hicfi^#Li (70s) tana/cs^u mmz 

[0 13 1] JiEh-7— !7y^IWl0 8 

as, ^att^k^9os, *yry&JS«flc (^^a 
i. 2«fcttsa^neu. h^-- Ti^#fc 0 ht— 

T 1 ODSCft- bSrHUc^i-. 
[0 13 2] <!l!fefl|2>!7y**j£££LT, * 
^-f/>'77^V!7y^^WlSr3. 5gS, jKy^^l^V 

10 3. 5a5iU #18* ?y^WWl 08g|5i:Lfc« 
lirnWEU-C. ht-T2 5r#fc 0 
[0 13 3] <f&&W3>7y9*tf&k tT, *HC 

^57^y!77^^wi!:i. 5gc, *yxfyy 

!7 y^^W2^3gB, ^'J 7cr f V>17 y ^XW3 * 

l. 5g&iU ^ftte^arJSir^a^rft, 1^* 

h i , l 1 0*&s£Lfcte«*ffi^©*ri»m£ 

[0 13 4] <ttm4>7y**A&tLX* *1 Id 
50 jjWv<5 7-rl'!7y*;*W4 [D S Cf^iif-^ 6 
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VtKA (2 5t) 7. Omm, G P CIC X *) fflfe 
Ztlfc&W-Xl&tt (Jjfy^f-V^^**) 3 3 0) £2 
ft, d?yif-uy«7y^^W2*2. 595, ^U^Pt' 
i/>7y^W342. 5»i:U WW' Py^^flWt 
jjGf^r 1 0 7»fc UfcW^-li^Jfe^Jl fclWflllwLT, 

[0 13 5] 5 >!7 L"C. *lt 

St70>'t-F' :, ^^?2'^^W5 (DSCft* 
«t'-n6t, tfA& (2 5t) 5. 0mm, GP 

CfcJ:9H££iifcft¥*$HF-* (tfy^v^&g) io 

5 2 0] 43. 5$6, 7 -f y h p 7 i/a. !7 y ^ * 

W6 (DSCft^f-!?10 6U tfAft (2 5 

<C) 1. 5 mm, GPc\c£<om&ztittm¥®$*m 
(>nyif->yiMt) 8 5 0) 4295, xy/uvw 

0 8»fcLfc£t^ttS«S«li:W«fcfC, T5 

4«#fco 

[0 13 6] <2ffiW6>V'y*X&&k L"C, a Hi 
Tjrf-jtfJJaLf-uyPs'^W? (DSCft^KfktT— ^ 
8 0"C. (2 51C) 6. 5mm, G P C l£ «fc 0 SJ 20 

feZtiizm¥-®&** (tfy^^y&HO 400) * 
295, sfyifi/y^y^^ws CDSc**KfRtf- 

^9 5^, ^AS (2 5*0 4. 5mm, GPC(Cj;!5 
iMSSHfcft^^* (*y*f-H^*» 7 2 0) 
£3®, #y /Pt'l/yp s/^*W342. 595£U 

mm -vyt *mm 107. siai^ ^tzumtmmi 

ltlWSHtU-C, h?— T6 4#fc. 
[0 13 7] <»»m>!7 LT, *Hi 

^f7/V3-;V!7.7^XW9 (D S C**»» If—* 7 
8C, tfAS (2 5*0 3. Omm, G P C \Z X U 30 

(^^fl^yftf) 4 1 0) 4 
2. 5$, #y3L^y!7^;*W2&2gi5, sKjJaif- 
uy^'^^wio [DSC^^Kfit 0 -^ 1 2 7C 
#fA£ (2 5t) 1.0 mm, G P C \Z <fc 9 «|j£*ftfc 
SjcspjS^i: 8 9 0) 4 2. 5 95 

mm i tmmzLx, ht-T7r#t c 

[0 13 8] <3afc«8>!7y**rit#*L-C, 

hoTVaPy^Wl 1 (DSC* 
Mi^-^ 7 3t, WAtf (2 5t) 6. Omm, G 40 

g) 3 6 0) 43. 095, 7-fy , /+-hB^/»!7y 
^*W640. 595, #y /nt»!7->^^W3 [D 
SC**»»*-* 1 4 3t, tfAS (2 5t) 1. 5 
mm, GP C\C±*)miZ$tltz&¥-®#?m W])*? 

vv&W) 8 4 0)42. o^t u mm • 9<y?xm 

WW* 10 5. 5 Ut Ufc6tfUi*iSM 1 i: L 

[0 13 9] <nmW9>7ytX!&ftt LT, * 1 
S1v<7 7-f ^Py**Wl*2. 59, xf^'^ 50 



^2 0 0 2- 20 7 3 1 3 
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* 1 0 5t, $fA& (2 5*0 1. Omm, GPCIli 
*>mfcZtlK.9&®&*& Wyxfl^VlIf) 9 8 
0) 4 595tU il-?y^^BWl0 7. 5 95i 

[0 14 0] <Hffi^Jl Q>yy9*ftkk LT, Si 
11^1-7 — hP^»!7y^^Wl 142. 5 
g5, 4ffi7K-rv-rySJ-C»Lfc:^y^^^V!7i/^^w 
14 CDSC**«Jfcf-*9 6 , C, $fAS (2 5'C) 
2. 5 mm, G P C K J: 9 M«3*Lfc*¥*MHF-* (* 
^xfi/yp) 9 3 0) 4 295, ^y/ntfuypy 
?XW342. 595£U *I-7^^lMmirlO 

7 set ufca^tt3Mfc«i trawcu-c, ht-no 

4#fc 0 

[0 14 1] <Jfctfc0«l>!7 2/**jS#4:LT, *H- 
^f/<77^y!7y!?7W15 [D S Cf^KSf-^ 
5 7"C, WA« (2 5^C) 9. Omm, GPClCiOi 
j££ftfc»¥*sJ$H-* (^yifV^f) 3 3 0) 4 
2. 595, #y^^l^^7y^^W242a5, ^U^D 
t°i^y!7 5/^^W3 4 2. 5 95£ L, mm ' 7 -?9xW- 

t-Tl l4*§fc 0 

[0 14 2] <Jt$&#j2>!7s/^*/&#i:LT, *lt 
^-t-/N97^V!75'^^Wl42. 595, xKy^wy 
17 s/^*Wl 04295, #y7nf U^!7y^^W34 
2. 595* U «H»- r7s/^^®W4l0 7a5iL/-c 

a^nsHfcfiiiiiBiancu-c, k-j— Ti24'#fc 0 

[0 14 3] <Jti!50iJ3>I7y^^^i:L-C, S 1 1' 
^-f^7 7^y!7s/i5'^Wl4 2. 5 S3, ^U^f 
!7y^^W242SR, 7 ^ -> + — h PT'v'a !7 j/ ^ ^. 
W6 4 2. 5«*U »*-7y^^i»Wtl0 7as 

t Ufcfil^tt^lfiW 1 t Infill- tT, h^- T 1 3 4t# 

fee 

[0 14 4] <ft««4>7y?^i:lT, * 1 IC 
^i)xfyy!7 7^^W2^3. 595, ^^nf 
uy!7y^^W343. 5&5i t, WIS • !7 v9*>Wtt 
^410 795tLfc^ttH^Jlt^«l-LT, h-t 
-T 1 4 4#fc 0 

[0 14 5] <lt««5>!7s'^^iat»i:LT. « 1 \C 
7jki-/*y7 4>yy9XWl&3. 595, ^P7°ntV 
y!7-y^^W343. 5 95 1 t, OTi ■ 9 y 9 ^WMPi 
tl07»tUfcK*H±**«liWHI»-fC. 
T 1 5 4#fc 0 

[0 14 6] <it|55^6>7s/^^^t tt, S lie 
^f/<77-(y!7y^^WU3. 595, #y^U> 

r7;/^^W243. 5»iUii-?^^IWtftS: 
1 0 795iUfc^fiH^Jli^l-tT, h-f-T 
1 6 4#/c„ 

[0 14 7] 
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[0148] [fM«Jie*lfc«XtJ«Jttt«<0 T 1 
~T16tCOV>-C, rffSSOU— f-f-A^y y^— L 
BP-9 3 0 (*ir/X») «rfiiT«>lllJ*fc*»U T 



fi) J:oaittiUli3JS*SEtti:*5J:5KIBHl (2 9 0 
Mm) ^S^U, $8K/<^7^ (f = 2 0 0 0Hz ;V 
p p = l 6 0 0V) St/iI^M7^ (Vd c=-5 0 
0 V) tLtgth'7AI:Wlfc. yyyh7->h«7) 
S^4 0ft (A4«) i:4*J:5^*JSLfc. 



^h7>> his 



-Ml*-6 7 0VtLt 50 [0 1 4 9] *§f>;h,fc®&!£T!E<D]S g llo^TPffi L 
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10 15 0] ( 1 ) & 
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